A chemiluminescence-flow injection analysis of serum 3-hydroxybutyrate using a bioreactor consisting of 3-hydroxybutyrate dehydrogenase and NADH oxidase.
We describe a simple method for the highly sensitive chemiluminescence--flow injection analysis of 3-hydroxybutyrate in serum using a bioreactor column consisting of the two immobilized enzymes, 3-hydroxybutyrate dehydrogenase and NADH oxidase. The method was based on measuring the level of chemiluminescence formed by the reaction of a luminol-hexacyanoferrate mixture with hydrogen peroxide. The hydrogen peroxide was produced by the NADH oxidase reaction from NADH which was formed in the conversion of 3-hydroxybutyrate to acetoacetate by the 3-hydroxybutyrate dehydrogenase reaction. Among three immobilized enzyme columns, a coimmobilized, small 3-hydroxybutyrate dehydrogenase/NADH oxidase bioreactor alone (2 x 20 mm i.d.) readily hydrolyzed all of the injected 3-hydroxybutyrate into acetoacetate, although 3-hydroxybutyrate dehydrogenase catalyzed the reversible reaction. The present method generated linearity of the data up to 1.5 mM 3-hydroxybutyrate with satisfactory precision, reproducibility, and accurate reaction recoveries. The results from 3-hydroxybutyrate correlated satisfactorily with those obtained by other well-established methods. The coimmobilized 3-hydroxybutyrate dehydrogenase/NADH oxidase reactor unit showed good operational stability over a 5-week period, during which it was repeatedly used for 1500 analyses.